Abstract: This paper analyzes the impact of investment in information technology (IT) on the recent resurgence of growth in Latin America and the world economy. We describe the growth of the world economy, seven regions, including Latin America, and fourteen major economies during the period 1989-2005. We allocate the growth of world output between input growth and productivity and find, surprisingly, that input growth greatly predominates! Moreover, differences in per capita output levels are explained by differences in per capita input, rather than variations in productivity. The contributions of IT investment have increased in all regions, but especially in industrialized economies and Developing Asia.
from a sharp acceleration in the rate of decline of prices of IT equipment and software. Jorgenson (2001) has traced this to a drastic shortening of the product cycle for semiconductors from three years to two years, beginning in 1995.
Our methodology for analyzing the sources of growth is based on the production possibility frontier (PPF) 3 , which describes efficient combinations of outputs and inputs for the economy as a whole, which takes the form:
where Y is aggregate output, K and L are inputs of capital services and labor services, and A is a "Hick-neutral" augmentation of aggregate inputs.
The standard framework can be extended to highlight compositions of the capital and labor inputs as: (2) . L is labor quality, defined as the ratio of labor input to hour worked.
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Under the assumption that product and factor markets are competitive, the extended framework (2) implies the following decomposition:
ln ln ln ln ln ln We have compiled the data for economic indicators from WDIO(2007) and data on capital and labor services for the EU countries and Japan from EUKLEMS(2007) . We have constructed estimates of labor quality and ICT investment as follows:
• We updated the data from Jorgenson (2003) for the US and Canada and used the data from EUKLEMS (2007) for Japan and the 14 European countries: Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Hungary, Italy, Netherlands, Slovenia, Spain, Sweden, United
Kingdom.
• For all other economies we estimate ICT capital stock from data on ICT expenditures from WITSA(2006) and data on ICT penetration from WDI(2007) . In estimating IT capital services we assume the hedonic price indices for computer hardware, computer software, and telecommunication equipment in these countries follow the same patterns observed for the U.S. Further details on our methodology for estimating ICT capital stocks and labor quality can be found in the electronic version of Jorgenson and Vu (2005, http://post.economics.harvard.edu/faculty/jorgenson/papers /handbook_worldgrowthresurgenc_appendix_050810.pdf.)
Our data sample consists of 110 economies accounting for over 95% of the world GDP and ICT expenditures. We allocate the 110 economies into seven economic regions:
1. G7 (seven largest industrialized economies): Canada, France, Germany, Italy, Japan, United Kingdom, United States.
2. Non-G7 (15 non-G7 industrialized economies): Australia, Austria, Belgium, Denmark, Finland, Greece, Ireland, Israel, Netherlands, New
Zealand, Norway, Portugal, Spain, Sweden, Switzerland. In Section 2 we describe the growth of the world economy, the seven economic regions, the G7 economies, China and India, which belong to the Developing Asia group, and the seven major economies of Latin America during the period 1989-2005. We have sub-divided the period 1989-2005 into 1989-1995, 1995-2000, and 2000-2005 in order to focus on the response of IT investment to the accelerated decline in IT prices in 1995 and the impact of the dot-com crash of 2000.
World economic growth has undergone a powerful revival since 1995. The GDP growth rate jumped more than a full percentage point from 2.67 percent during 1989-1995 to 3.80 percent in 1995-2000 and 3.82 percent in 2000-2005. We can underscore the significance of more rapid growth by pointing out that GDP growth of 2.67 percent doubles world output by four times in a century, while 3.80 percent doubles output more than five times per century.
In Section 3 we allocate the growth of world output between input growth and productivity. Our most astonishing finding is that input growth greatly predominates! Productivity growth accounted for less than one-fifth of the total during 1989-1995, while input growth accounted for more than In Section 4 we present levels of output per capita, input per capita, and productivity for the world economy, the seven economic regions, the G7 economies, and the seven major economies of Latin America. We find that differences in per capita output levels are explained more by differences in per capita input than variations in productivity. was 49.8 and world productivity was 51.9. Section 5 concludes the paper.
World Economic Growth, 1989-2005.
In order to set the stage for analyzing the impact of IT investment on the growth of the world economy, we first consider the shares of world product and growth for the seven regions, the G7 economies, and seven major economies of Latin America presented in Table 1 The share of the entire G7 group in world growth is much lower than its share in the world product for the three periods 1989-1995, 1995-2000, and 2000-2005 . This observation holds for each G7 economy, except for the 
Sources of World Economic Growth.
In this section we allocate the sources of world economic growth among the contributions of capital and labor inputs and the growth of We present the results of our analysis in Table 2 
World Output, Input, and Productivity.
The final step in analyzing the world growth resurgence is to characterize the evolution of levels of output, input, and productivity for the world economy, the seven economic regions, the G7 economies, the seven major Latin American economies, and China and India. We construct the levels of output, input, and productivity for each economy based on the production possibility frontier (1) presented in section 1.
Productivity, defined as output per unit of input,
, is the amount of output produced by a unit of combined labor and capital inputs and measures the efficiency of the economy 5 . The levels of per capita output, per capita input, and productivity are computed using the following guidelines:
• Output is measured in terms of Purchasing Power Parities (PPP) in U.S.
dollars of 2000.
• • The level of productivity is computed as the ratio between the levels of per capita output and per capita input.
5 Labor productivity, measured as Y/L, is much higher in a rich country than in a poor one because the rich country has more capital per worker (K/L) in production. The concept of productivity takes into account the quantity and quality of both L and K; and hence the variation in productivity between rich and poor countries is not as large as the variation in labor productivity.
Taking the U.S. levels of output, input, and productivity in 2000 as 100.0, we compute the levels of output, input, and productivity for each of the 110 economies in the years of interest. In Table 3 we present levels of output per capita when the transition from socialism began in 1989, at the start of the worldwide IT investment boom in 1995, at the beginning of the dot-com crash in 2000, and at the end of the period covered by our study in 2005. We also present input per capita and productivity for these years.
Differences in per capita output levels are mainly due to differences in per capita input, rather than disparities in productivity. Taking U.S. It is not surprising that world productivity is closer to U.S. levels than world input per capita. As globalization has proceeded, technologies have been transferred with relative ease from industrialized economies to the developing world. Mobilization of inputs in developing economies has been remarkable, but has required far more time and effort. Institutional barriers to accumulation of human and non-human capital must be overcome and networks among the co-operating activities must be established and enhanced.
Obsolete methods for organizing production must be displaced by up-to-date techniques that employ information technology equipment and software. economies, the Non-G7 industrialized economies, and Developing Asia.
Nonetheless, Latin America's lagging output per capita was due chiefly to insufficient input per capita, rather than a shortfall in productivity.
Brazil's economic performance has been anemic at best and has acted as a drag on the growth of Latin America and the world economy. Despite productivity levels comparable to the rest of Latin America, Brazil was unable to generate substantial growth in input per capita. Mexico lost ground in productivity between 1989 and 2005, but has made steady gains in input per capita and expanded output per capita substantially after 1995.
Argentina also increased its output per capita from 27 to 37% between 1989 and 2000, after which its relative level stagnated.
The shortfall in output per capita in Latin American economies was due almost entirely to low levels of input per capita, rather than productivity. Finally, despite spectacular growth rates in Developing Asia, levels of output per capita remain below world averages. Differences in per capita output levels are mainly due to input per capita rather than productivity. 3.00
